Background
==========

Uganda\'s HIV prevalence rate, at 7.3%, is still one of the highest both in sub-Saharan Africa and globally[@R1]. According to the United Nations Programme on HIV/AIDS (UNAIDS), new HIV infections increased from 120,000 to 150,000 between 2004 and 2012 with 62,000 deaths annually attributed to it alone[@R2]. However, this infection rate varies, with some population groups having higher HIV infection and prevalence rates than the general population. Evidence shows that HIV prevalence is six fold higher in fishing communities than in the general population[@R3],[@R4]. This has been attributed to high risk sexual behaviour, alcohol and drug abuse[@R5],[@R6]. Uganda in the early 1990s, adopted the hugely successful strategy of sexual abstinence, being faithful with one partner and to correctly and consistency use condoms or "ABC" to prevent HIV[@R2]. This contributed to the reduction of HIV prevalence from 18% in 1996 to 7.3% in 2012[@R2],[@R7]. In 2012, Uganda added Safe Male Circumcision (SMC) to the"ABC" strategy in order to reduce this HIV prevalence[@R8],[@R9]. This was based on findings that showed SMC reduced the risk of HIV acquisition among adult males by 60%, in addition to other medical benefits like reduction of sexually transmitted diseases, penile cancer and improvement of penile hygiene[@R2]. To achieve the required protective effect of SMC, it is estimated that over 80% of men in the reproductive age should be circumcised[@R10].

Currently among reproductive aged Ugandan men, only 25% have been circumcised[@R9], despite evidence which shows that it is highly acceptable[@R11],[@R12] and safety of the procedure not only in Uganda[@R13] but in other African regions[@R14],[@R15]. There is paucity of literature, regarding the proportion of adult male saccessing SMC in fishing communities, one of the most-at-risk populations (MARPs) for HIV acquisition. This understanding in addition to the factors associated with having SMC in these communities is important, while developing tailored HIV interventions, especially for MARPS. This study therefore aimed at determining utilization of SMC and other factors associated with SMC by adult men (18--54 years) in a fishing community in a rural district in Uganda.

Methods
=======

This was a cross-sectional study conducted between March and April 2012, in the only fishing community in Kalungu district. Kalungu district was newly created in 2010 and has a total population of 16,520 people, with only 17 health centres. This site was purposively selected because it has a higher HIV prevalence of 28.8% compared to Uganda\'s national average of 7.3% and is the largest fishing village which is a high-risk population for HIV[@R16]. This fishing village has a total population of 1,500 men and 67% are aged 18--54 years[@R17]. Most male dwellers are either fish mongers, boat crew or engaged in general merchandise business. The population in this community physically access SMC services from the only Health Centre IV(HCIV) located approximately 10 kilometres away from this fishing village. The resident nurses and physician assistants have been trained by Rakai Health Sciences Program and are World Health Organization (WHO) certified to offer SMC services. The SMC procedure employed by this HCIV is conducted under local anaesthesia, using a penile dorsal slit and is described in detail elsewhere[@R8],[@R18].

Sample Size and sampling procedure
----------------------------------

A sample size of 369 respondents was determined using the KishLeslieformula(1965); p of 0.4, precision of 5% (margin of error) and a 10% non-response rate. A sampling frame for all men in each stratum was developed by the investigator team, based on the resident register from the local administration. Based on the three strata of economic activities;118,122 and 129 respondents, that is boat crew, fishmonger and general merchandise trader were selected using probability proportionate-to-size of each stratum. A participant who had been selected to participate in the study and declined was replaced by the next participant who fit the eligibility criteria. The first respondent for the respective occupation categories was selected randomly. The subsequent respondents were consecutively selected until the computed sample sizewas achieved.

Data collection
---------------

Data was collected by use of pre-tested; interviewer administered structured questionnaires with questions on the respondents\' age, religion, education level, marital status, occupation, utilization of SMC, knowledge of SMC benefits and SMC site. Community related variables collected were; partner support, peer support, community leader support, approachable health workers, SMC procedure safety, friendliness and privacy of services. The research assistants were all nurses recruited from health facilities in different neighbouring districts and trained by the investigators for five days on data collection processes. Field editing of collected data was done by field supervisors to check for completeness and accuracy of data.

Study measures
--------------

The dependent variable was utilization of SMC categorized as a binary outcome. Respondents who self-reported being circumcised in a designated health facility for HIV prevention and related health benefits were coded \'Yes\' and if otherwise "No". "Peer support" in the Ugandan context refers to relationship in which people view each other as equal partners regarding mutual learning and growth. In this study, peer support was defined as encouragement to take up SMC services by a person of similar HIV status. Theoretically guided by the socio-ecological framework, independent variables included sociodemographic characteristics namely; age, religion, education level, marital and occupation status. Other variables were knowledge of SMC benefits and SMC site. Community-related variables were partner, peer, and community leader support, friendliness and privacy of SMC services, approachability of health workers and safety of SMC procedures.

Data analysis
-------------

Double data entry and cleaning were done in Epi info 3.5.1 and then exported to SSTATA/SE12. software package for statistical analysis. Descriptive analysis was conducted for the independent variables. Socio-demographic characteristics were analysed and reported using frequencies and percentages respectively. The level of utilization of SMC by men in the fishing community was presented as percentages with their respective 95% confidence intervals. Partner and peer support as well as community-related factors were also presented as percentages. For factors associated with SMC use, we run a forward fitting multivariable logistic regression model toestimate the crude (COR) and adjusted (AOR) odds ratio, with their 95% confidence intervals (CI) and p-values. In all analyses, a p≤0.05 was considered significant.

Ethics
------

Ethical approval to conduct this study was obtained from Makerere University School of Public Health Higher Degree Research and Ethics Committee. Privacy and confidentiality of respondent information was upheld by the research team. Respondent anonymity was observed through use of questionnaire identification numbers. All study respondents were 18 years and above and offered verbal and written informed consent before inclusion into the study. Local authority permission to conduct this study in this fishing village was obtained from Kalungu district administration and beach management unit.

Results
=======

Respondent description
----------------------

Overall, 369 men were enrolled in the study with a mean age of 30 years (9.3 SD). Half of the respondents were Roman Catholic, 66.4% had attained primary education and 57.5% were currently married. Nearly one third of all the respondent\'s occupation was either; general merchandise (35%), fish mongers (33.1%) or boat crew (32%) strata. Among non-circumcised men, the majority (84.9%) had adequate knowledge of SMC benefits while 79.3% did not know where SMC services were offered in Kalungu district ([Table 1](#T1){ref-type="table"}).

###### 

Characteristics of respondents by safe male circumcision status in a fishing community in Kalungu district, Uganda in 2012

                                               Outcome: Utilisation of SMC               
  -------------------------------------------- ----------------------------- ----------- ------------
  Age (Years)[\*](#TF1){ref-type="table-fn"}                                             
  \<20                                         23(6.2)                       1 (3.2)     22 (6.5)
  20--29                                       155(42.0)                     19 (61.3)   136 (40.2)
  30--39                                       106(28.7)                     6 (19.4)    100 (29.6)
  40--49                                       64(17.4)                      4 (12.9)    60 (17.8)
  ≥50                                          21(5.7)                       1 (3.2)     20 (5.9)
  Religion                                                                               
  Catholic                                     186(50.4)                     15 (48.4)   171 (50.6)
  Protestant                                   87(23.6)                      8 (25.8)    79 (23.4)
  Islam[†](#TF2){ref-type="table-fn"}          96(26.0)                      8 (25.8)    88 (26.0)
  Education level                                                                        
  None                                         42(11.4)                      4 (12.9)    38 (11.2)
  Primary                                      245(66.4)                     19 (61.3)   226 (66.9)
  Secondary[‡](#TF3){ref-type="table-fn"}      82(22.2)                      8 (25.8)    74 (21.9)
  Marital status                                                                         
  Single                                       118(31.9)                     11 (35.5)   107 (31.7)
  Married                                      212(57.5)                     18 (59.0)   194 (57.4)
  Divorced/Separated                           39(10.6)                      2 (6.5)     37 (10.9)
  Occupation                                                                             
  Fish monger                                  122(33.2)                     10 (32.3)   112 (33.1)
  Boat crew                                    118(31.9)                     11 (35.5)   107 (31.7)
  General merchandise                          129(34.9)                     10 (32.2)   119 (35.2)
  Knowledge of SMC benefits                                                              
  Yes                                          283(76.7)                     25 (80.6)   287 (84.9)
  No                                           86(23.3)                      6 (19.4)    51 (15.1)
  Knowledge of SMC site                                                                  
  Yes                                          106(28.7)                     12 (38.7)   70 (20.7)
  No                                           263(71.3)                     19 (61.3)   268 (79.3)
  Partner encouragement                                                                  
  Yes                                          261(70.7)                     25 (80.6)   236 (69.8)
  No                                           108(29.3)                     6 (19.4)    102 (30.2)
  Peer encouragement                                                                     
  Yes                                          234(63.7)                     28 (90.3)   206 (60.9)
  No                                           135(36.3)                     3 (9.7)     132 (39.1)
  Community leader encouragement                                                         
  Yes                                          182(49.5)                     18 (58.1)   243 (71.9)
  No                                           186(50.5)                     13 (41.9)   95 (28.1)
  Friendly services                                                                      
  Yes                                          271(73.4)                     29 (93.5)   242 (71.6)
  No                                           98(26.6)                      2 (6.5)     96 (28.4)
  Privacy of services                                                                    
  Yes                                          330(89.4)                     26 (83.9)   304 (89.9)
  No                                           39(10.6)                      5 (16.1)    34 (10.1)
  Approachable health workers                                                            
  Yes                                          315(85.4)                     26 (83.9)   289 (85.5)
  No                                           54(14.6)                      5 (16.1)    49 (14.5)
  Safety of SMC procedure                                                                
  Yes                                          209(56.6)                     27 (87.1)   182 (53.8)
  No                                           160(43.4)                     4 (12.9)    156 (46.2)

Mean =30 and SD =9.3

includes other religions

includes tertiary education

statistically significant, Column percentages were used.

Utilisation of safe male circumcision and associated factors
------------------------------------------------------------

Further data analysis showed that only 31 (8.40%,95%CI 5.56--11.24) of 369 male respondents had been circumcised in a SMC designated health facility ([Table 1](#T1){ref-type="table"}). Among respondents who utilized SMC, the majority (61.3%) were aged 20--29 years and Catholic (48.4%). Still among respondents who utilized SMC, most had attained primary education (61.3%) and were currently married (59.0%).

Most respondents who utilized SMC (80.6%) had adequate knowledge of the benefits of SMC. However, most men who had SMC (61.3%) did not know the SMC designated health unit in Kalungu district ([Table 1](#T1){ref-type="table"}). Among non-users of SMC, only 20.7% had knowledge of the SMC site.

Adult men in this fishing community who had no knowledge of SMC benefits were 79% less likely to utilize SMC services compared to those with adequate knowledge on SMC services (OR 0.21 95%CI 0.05--0.89) ([Table 2](#T2){ref-type="table"}). Age, education level, marital status and occupation of these adult men were not significantly associated with SMC utilization at bivariate analysis ([Table 2](#T2){ref-type="table"}). Nine out of ten adult men who used SMC services received peer support (90.3%) and 93.5% perceived SMC services provided as being friendly. Four fifths (87.1%) of adult men in this fishing village perceived SMC procedures to be safe.

###### 

Multi-variable analysis of factors affecting SMC utilization by adult men in a fishing community, Kalungu district, Uganda in 2012

                                            Outcome: Utilisation of SMC   
  ----------------------------------------- ----------------------------- -----------------------------------------------------
  **Age (years)**                                                         
  \<20                                      1                             1
  20--29                                    3.07 (0.39--24.13)            2.92 (0.34--25.27)
  30--39                                    1.32 (0.15--11.52)            1.20 (0.11--12.56)
  40--49                                    1.47 (0.16--13.85)            1.38 (0.12--15.64)
  ≥50                                       1.10 (0.06--18.77)            1.64 (0.08--34.60)
  **Marital status**                                                      
  Never married                             1                             1
  Currently married                         0.90 (0.41--1.98)             0.98 (0.39--2.43)
  Separated/Widow/divorced                  0.61 (0.13--2.89)             0.95 (0.17--5.15)
  **Education level**                                                     
  None                                      1                             1
  Primary                                   0.80 (0.26--2.48)             0.67 (0.20--2.25)
  Secondary[†](#TF6){ref-type="table-fn"}   1.04 (0.29--3.68)             0.65 (0.17--2.52)
  **Occupation**                                                          
  Fish monger                               1                             1
  Boat crew                                 1.15 (0.45--2.82)             1.39 (0.54--3.62)
  General merchandise                       0.94 (0.38--2.35)             1.06 (0.40--2.77)
  **Peer encouragement**                                                  
  Yes                                       1                             1
  No                                        0.17 (0.05--0.56)             [\*\*](#TF8){ref-type="table-fn"}0.17 (0.05--0.60)
  **Partner encouragement**                                               
  Yes                                       1                             1
  No                                        0.56 (0.26--1.78)             0.69 (0.26--1.78)
  **Knowledge of SMC benefits**                                           
  Yes                                       1                             1
  No                                        0.21 (0.05--0.89)             0.76 (0.34--1.73)
  **Safety of SMC procedure**                                             
  No                                        1                             1
  Yes                                       5.79 (1.98--16.89)            [\*\*](#TF8){ref-type="table-fn"}6.80 (2.16--21.17)
  **Friendly services**                                                   
  Yes                                       1                             1
  No                                        0.17 (0.04--0.74)             1.90 (0.21--17.81)

Mean =30 and SD =9.3

includes other religions

includes tertiary education

statistically significant.

Other variables included in the multi-variable model were: Religion, Occupation, marital status, education level and knowledge of SMC site.

Adult men who did not receive peer support were 80% less likely to utilize SMC services compared to those who received peer support (COR 0.2; 95%CI 0.05--0.60). Adult men who perceived the SMC procedure as safe were six times more likely to use SMC services compared to adult men who perceived SMC to be unsafe (COR 5.79; 95%CI 1.94--17.24). Adult men who did not perceive SMC services as friendly were 83% less likely to use SMC compared those did not perceive them as being friendly (COR 0.17; 95%CI 0.004--0.75) ([Table 2](#T2){ref-type="table"}).

After adjusting for confounding at multivariable analysis ([Table 2](#T2){ref-type="table"}); men without peer support had 85% reduced odds of using SMC services compared to those with peer support (AOR 0.15; 95%CI 0.06--0.66). Men who perceived SMC procedure as safe had seven times increased odds of utilizing SMC compared to those who did not perceive SMC procedures as safe (AOR 6.8; 95%CI 1.73--51.38).

Discussion
==========

The aim of this study was to determine utilization of SMC and factors associated with SMC use among adult men in a rural fishing community in Uganda. Our study found that the proportion of adult men in this fishing community utilising SMC was 8.4%. This is ten foldless than the 80% coverage recommended to achieve a 30 to 50% HIV incidence reduction[@R19]. Among adult males that utilised SMC in this fishing population, the proportionsfor SMC among the three occupational strata were comparable.

Previous studies in Uganda showedmuchhigher SMC utilisationin fishing villages on Lake Victoria and semi-rural settings[@R20],[@R21]. These differences could be due to the potential effect of intensive pre-existing SMC activities and physical access to SMC designated health facilities in the other studies. Findings from South Africa revealed relatively higher SMC utilization contrary to ours[@R22]. Smaller sample size and rural-urban differences could have contributed to differences with our findings. Withonly one SMC site, this fishing population has limited physical access to SMC services. Negative perceptions towards SMC providers despite knowledge of SMC benefits could alsohave contributed to low SMC use in this fishing village. Previous studies suggest that fishing villages usually have poor physical access to SMC health units and no availability of static SMC services[@R6],[@R23]. In addition, other barriers to SMC include traditional or cultural institutions that practice male circumcision which could be impeding SMC goals or potential for success.

From the time this study was conducted, there has been an increase in the coverage of SMC services as part of the combined HIV strategy in Uganda, leading to a higher proportion of circumcised men in fishing communities[@R24]. This increase is important as it demonstrates the strengthening of HIV service prevention strategies in these settings, including SMC, with our study estimating a baseline to quantify this success[@R25].

Our study revealed that peer support and perceptions of procedural safety influenced SMC use among adult men. This conformed with evidence from Uganda and Tanzania were peer influence motivated medical male circumcision[@R26],[@R27]. Other findings show that peergroups in Kenya, generally accepted in African communities as social support groups were key in mobilization of men for SMC uptake[@R28].

This study showed that circumcised peers encouraged friends to be circumcised in medical settings. Peers provide the required confidence in such circumstances[@R29],[@R30]. Stillinfishing settingsinUganda, otherfindingsshowedthatthemajority ofmenrely ontheirpeersfor thiskindofsupport[@R23]. Decision making for SMC utilization is important for use of reproductive health services like family planning[@R31] and antenatal care[@R32].

In our study, perceived safety of SMC procedures was a key factor in the utilization of SMC. Another study in Uganda suggested that perceived safety of safe male circumcision operations by skilled health workers encourages SMC use[@R33]. Previous studies in sub-Saharan Africa showed that the majority perceived the SMC technique as safe, compared to other modes of circumcision[@R34]--[@R36]. This is because SMC is provided by trained health workers and the procedure is performed in hygienic conditions reducing the rates of post circumcision complications[@R37]. Evidence from South Africa, Botswana and Tanzania suggest thatcreating friendly relationshipswasimportantinimprovingtheutilizationofhealthservices[@R38]--[@R40]. Contrary to our findings, other studies on male circumcision shows that religion and education affect its utilization[@R41],[@R42]. These factors identified are still applicable in our setting as shown by evidence from other studies[@R43].

However, the notion of perceived safety could be contested. Targeted populations may not consider safety as a primary factor because most traditional doctors that perform circumcision at the local level, are not medically trained, nor are their practices completely hygienic or safe. But these do not stop men from utilizing these local services. The point is that safety is a relative term which could mean different things to peoplewith diverse cultural orientations. Cultural reasons play a key role in decisionmaking relating to utilization. Local circumcisions are carried out to establish manhood, prepare for marriages, demand respect among peers, and to avoid stigma from family and peers. In some African settings such as the Poro society in Sierra Leone, men undergo circumcision not because of safety reasons or concerns but mainly due to traditional reasons such as initiation into manhood for societal recognition, or identity. These are some of the factors that could be incorporated in policy development to increase access to SMC utilization.

In terms of our study limitations, these findings should be interpreted with caution. First, this study did not have a qualitative component for triangulation of the perceptions of men towards SMC. Secondly, these findings are not being generalizable to the general population but to fisherfolk communities in central Uganda. Thirdly, this study reported SMC use in this fishing community four years ago which could have been overtaken by events. In addition, no follow-up study has been conducted yet which limits comparison with more recent events. Previous studies on SMC in fishing communities have been conducted in districts neighbouring our study area[@R44],[@R45].

However, in the context of Kalungu with a fourfold HIV prevalence compared to the national level, these findings may inform stakeholders involved in HIV prevention activities. Response bias could have arisen due to self-reporting of circumcision status. Misclassification bias could have arisen were circumcision conducted in an SMC designated health unit outside the study area is categorized as non-SMC use. These limitations were addressed by using detailed probe questions about the health facility accessed for SMC. Women and spouses to men in this fishing community were excluded though evidence asserts the significance of spousal involvement in the utilization of SMC services[@R46].

We however probed respondents whether their spouses encouraged them to be circumcised in the medical setting. Future studies may explore cultural and health system barriers and opportunities for SMC use in settings with low safe male circumcision uptake. In addition, future research investigating the role of peer support on SMC use may apply, test or be informed by behavioural theories of social support or social networks.
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